Periosteal new bone formation in a canine neuropathic model of osteoarthritis.
To characterize, for the first time, periosteal new bone formation in a well-established canine model of accelerated osteoarthritis (OA) with features of neuropathic arthropathy. Seven dogs underwent left L4-S1 dorsal root ganglionectomy (DRG), followed 3 weeks later by transection of the anterior cruciate ligament of the ipsilateral knee (ACLT). Eight weeks thereafter, a postmortem examination was performed to assess the severity of cartilage changes of OA and the formation of new bone on the distal femur and proximal tibia in the cruciate-deficient limb. As described previously, extensive full-thickness ulceration of the articular cartilage was present in the unstable knee of every dog. The femoral shaft immediately proximal to the condyles in the unstable limb was consistently wider (mean +/- SD diameter 22.4 +/- 2.2 mm) than that in the contralateral limb (19.9 +/- 1.3 mm; P = 0.01). Xeroradiography and histologic examination of the distal femur revealed extensive formation of woven bone on the periosteal surfaces of the medial, lateral, and anterior aspects of the femoral shaft in the OA limb of every dog. These bony changes were not seen in radiographs of dogs that underwent DRG with the cruciate ligament left intact (n = 8) or of neurologically intact dogs that underwent ACLT (n = 7) and were examined 24 weeks after surgery. Formation of new periosteal bone on the distal femur and tibia is a feature of this model of accelerated OA that is not seen in the conventional ACLT model of OA in the neurologically intact dog. This observation suggests that interruption of sensory input from the limb may affect the regulation of osteogenesis in the mechanically unstable joint.